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Abstract 


MAPSS framework 


Integrated on-line system 


Aerosol observations from space have become a standard source for 
retrieval of aerosol properties on both regional and global scales. Indeed, 
the large number of currently operational spaceborne sensors provides 
for unprecedented access to the most complete set of complimentary 
aerosol measurements ever to be available. Nonetheless, this resource 
remains underutilized, largely due to the discrepancies and differences 
existing between the sensors and their aerosol products. To characterize 
the inconsistencies and bridge the gap that exists between the sensors, 
we have designed and implemented an online Multi-sensor Aerosol 
Products Sampling System (MAPSS) that facilitates the joint sampling of 
aerosol data from multiple sensors. MAPSS consistently samples aerosol 
products from multiple spaceborne sensors using a unified spatial and 
temporal resolution, where each dataset is sampled over Aerosol Robotic 
Network (AERONET) locations together with coincident AERONET data 
samples. In this way, MAPSS enables a direct cross-characterization and 
data integration between aerosol products from multiple sensors. 
Moreover, the well-characterized co-located ground-based AERONET 
data provides the basis for the integrated validation of these products. 
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Sun photometer data subset time 
interval: 1 hour (30 minutes before 
and after a satellite overpass) 
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, Satellite data 
subset surface circle 
diameter: 50-55 km 


•Sample data from multiple 
sensors over uniform areas 
of 55km centered around 
AERONET sun photometer 
ground stations 

•Sample AERONET data 
within ±30 minutes of each 
overpass of the satellites 

•Report a range of statistics 
characterizing the samples, 
including mean, mode, 
standard deviation, and key 
parameters of a plane or a 
line fitted to the sample 



This user interface is used to obtain selected parameter statistics from the MAPSS database for a chosen location and time period. Time Series Plot is the available 
service. Plot output is rendered as a graph and is also available in ASCII format. 


Data Selection 

^^esult^^ 


To sec time series plots of MAPSS data, choose from the criteria below and click 

Get Plot(s) 



i- Select Stations 

GSfC. Dakar ( Select 


r Select Parameters 

To select parameters, make a single selection from each list below (beginning with the left-most list), and then click 'Add'. Selected parameters will be added to the summary. 
Repeat for additional parameters. 

©Basic O Advanced 


Product ■T'HI 

Parameter 

Layer 

Variable 



AERONET aerosols L2, ver. 2 
AERONET deconvolution L2, ver. 41 
AERONET inversions LI. 5, ver. 2 
AERONET inversions L2, ver. 2 

AOD 

Angstrom exponent 
Water vapor 

Angstrom exponent for 380-500nm 
Angstrom exponent for 440-670nm (Polar) H 
Angstrom exponent for 440-670nm 
Angstrom exponent for 440-870nm 

\Measurement 
| Central value 
Mean 
Median 

0 


CALIPSO column and layer aerosols L2. ver. 301 * 


Angstrom exponent for 550-870nm » 

) Standard deviation 

♦ 1 

(_ Add 3 


Summary 

MODIS aerosols L2 (Aqua), ver. 051:AOD at 550 nm with best QA - land and ocean AOD at 550nm:Mean 
MISR aerosols L2, ver. 0022:Best estimate of AOD:Best estimate of AOD at 558nm:Mean 
AERONET aerosols L2, ver. 2:Angstrom exponent:Angstrom exponent for 550-870nm:Mean 


v Delete 
Delete 
( Delete 


r Select Date Range — 
Start Date: 01/01/2007 
End Date: 12/31/2007 


m 


To sec time scries plots of MAPSS data, choose from the criteria below and click Get Plot(s) 
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Joint 
CSV File 


•Using the MAPSS framework, the 
supported data products are 
sampled daily and archived online at 
http://modis-atmos.gsfc.nasa.gov/ 
MAPSS/ in a simple unified comma- 
separated format (CSV), eliminating 
the need to learn the individual file 
format of each aerosol product and 
to write custom file handling 
software 

•Giovanni-based WEB interface (WEB 
MAPSS) has been developed to 
provide a convenient customized 
access to the data, with on-line 
plotting and data export capabilities 



AERONET 

MODIS Terra and 10DIS Aqua 

MISR 

OMI 

CALIOP 

POLDER 

Supported products 

Products: AOT, SDA, INV 
Sites: 660 (currently) 
Data periods: Varies with sites 

Products: MOD04, MYD04, MOD05, MYD05 
Satellites: Terra (MOD) and Aqua (MYD) 
Resolution: lxl km, 5x5 km, 10x10 km 
Data period: Jan 2000- (MYD) and Jul 2002-(MOD) 
Equator crossing: 10:30AM (MOD) and 1:30PM (MYD) 

Products: MIL2ASAE 
Satellites: Terra 
Resolution: 17.6x17.6 km 
Data period: Jan 2000- 
Equator crossing: 10:30AM 

Products: OMAERUV 
Satellites: Aura 
Resolution: 13.7x23.7 km 
Data period: Oct 2004- 
Equator crossing: 1:38PM 

Products: 05kmALay 
Satellites: CALIPSO 
Resolution: 5x5 km 
Data period: Jun 2006- 
Equator crossing: 1:32PM 

Products: P[1-3]L2TLGC, P[l-3]L2TOGC 
Satellites: ADEOS (1), ADEOS-2 (2), Parasol (3) 

Resolution: 19x19 km 

Data period: Oct 1996-Jun 1997 (1), Apr 2003-0ct 2003 (2), Mar 2005- (3) 
Equator crossing: 1:30PM 


Case study 1: AOD correlation between AERONET and spaceborne sensors 


Mean AOD at Alta Floresta 

(500nm=>OMI, 550nm=>MODIS and MISR) 
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AERONET 1:1 line 


♦ TMOD y = 1.27x - 0.09, R 2 = 0.95 
AM0D |y = l.lOx - 0.02, R 2 = 0.88 


y = 0.57x + 0.06, R 2 = 0.89 


A MISR 

OMI y= 1.19x + 0.04, R 2 = 0.58 
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Mean AOD at llorin 

(500nm=>OMI, 550nm=>MODIS and MISR) 
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AERONET 1:1 line 
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y = 0.88x - 0.11, R 2 = 0.72 


AMOD 
A MISR 
X OMI 


y = 0.83x - 0.10, R 2 = 0.73 


0.28x + 0.28, R = 0.71 


0.60X + 0.11, R = 0.44 


AERONET 


Mean AOD at Kanpur 

(500nm=>OMI, 550nm=>MODIS and MISR) 
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x OMI 


AERONET 1:1 line 


y = 1.05x + 0.09, R 2 = 0.73 
y = 0.94x + 0.17, R 2 = 0.61 


y = 0.55x + 0.14, R 2 = 0.65 
y = 0.61x + 0.03, R 2 = 0.50 
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Mean AOD at COVE 

(500nm=>OMI,670nm=>POLD,550nm=>MODIS and MISR) 



AERONET 1:1 line 
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y = 0.83x + 0.05, R 2 = 0.77 
y = 0.87x + 0.07, R 2 = 0.95 


y = 0.82x + 0.06, R 2 = 0.89 


y = 0.52x + 0.06, R 2 = 0.26 


y = 0.87x + 0.04, R 2 = 0.86 
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Mean AOD at Dakar 

(500nm=>OMI,670nm=>POLD,550nm=>MODIS and MISR) 
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AERONET 1:1 line 
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y = 


y = 
y = 
y = 


0.96x - 0.04, R 2 
0.94x - 0.04, R 2 
0.61x + 0.07, R 2 
0.97x + 0.04, R 2 
1.04x + 0.05, R 2 


= 0.76 
= 0.79 
= 0.71 
= 0.57 
= 0.73 
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Central pixel AOD at Alta Floresta 

(500nm=>OMI, 550nm=>MODIS and MISR) 

AERONET 1:1 line 
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AERONET 
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Central pixel AOD at llorin 

(500nm=>OMI, 550nm=>MODIS and MISR) 



AERONET 1:1 line 
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AERONET 


Central pixel AOD at Kanpur 


(500nm=>OMI, 550nm=>MODIS and MISR) 
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♦ TMOD 
□ AMOD 
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AERONET 1:1 line 


y = 0.88x + 0.16, R 2 = 0.67 
y = 0.57x + 0.13, R 2 = 0.65 
y = 0.58x + 0.05, R 2 = 0.44 


y = l.Olx + 0.10, R 2 = 0.77 


Central pixel AOD at COVE 

(500nm=>OMI,670nm=>POLD,550nm=>MODIS and MISR) 
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AERONET 1:1 line 


OD y = 0,84x + 0.04, R 2 = 0.86 
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Central pixel AOD at Dakar 

(500nm=>OMI,670nm=>POLD,550nm=>MODIS and MISR) 
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AERONET 1:1 line 


♦TMOD |y = 0.84x - 0.07, R 2 = 0.86 
■AMOD [y = 0.61x + 0.02, R 2 = 0.54 
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x OMI 

POLD y = l,03x + 0.06, R 2 = 0.70 
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Case study 2: detailed analysis 
of aerosol parameters 


Aerosol layers and difference 
in AOD at Dakar 



Number of CALIOP layers 


Aerosol layers and difference 
in AOD at Dakar 



Number of CALIOP layers 


Aerosol layers and difference 
in AOD at Dakar 
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Number of CALIOP layers 


Aerosol layers and difference 
in AOD at Dakar 
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Aerosol layers and difference 
in AOD at Dakar 



Number of CALIOP layers 


Mean fine mode fraction AOD at 870nm at Dakar 
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MODIS Terra 1:1 line 


y = 0.33x + 0.03, R 2 = 0.12 


y = 0.40x + 0.03^R 2 = 0.25 


y = 0.77x + 0.01, R 2 = 0.40 


0 0.05 0.1 0.15 0.2 0.25 0.3 

MODIS Terra 


Mean fine mode fraction AOD at 870nm at COVE 







Mean SSA at 870nm at Kanpur 
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Mean SSA at 870nm at Beijing 
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Mean SSA at 870nm at XiangHe 
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